To estimate the prevalence of obesity in the Murcia Region according to age and sex, and to analyse how obesity is related to demographic and socio-economic determinants and to other cardiovascular risk factors of interest to the community. DESIGN: Survey on a representative population sample using multi-stage random sampling with definition of the sample quotas. SUBJECTS: A total of 3091 persons aged 18 -65 y residing in the Murcia Region.
Introduction
Overweight and obesity are a major public health problem. Recent studies indicate that we are witnessing a real obesity epidemic in the more industrialised and economically developed countries, 1 -3 where changing lifestyles that have accompanied the rapid process of urbanisation have made it the most frequent metabolic disease, with major repercussions on the health of the population.
Many studies have associated body weight with an increase in mortality. 4, 5 Furthermore, obesity has been related to increased morbidity and mortality rates due to coronary disease, neoplasias, digestive diseases, type II diabetes and many other causes of chronic morbidity and disability. 6 -11 Obesity also involves major expenditure 12 and therefore represents a socio-economic health problem of the highest magnitude. The World Health Organization produced a definition of obesity based on body mass index (BMI), taking into particular consideration the association between this index and mortality. 13 In 1995 the Spanish Consensus for the Evaluation of Obesity, drawn up by the Spanish Society for the Study of Obesity, recommended using the BMI as an indicator of body fatness in epidemiological studies conducted on the adult population.
Studies in Spain reveal a high prevalence of obesity, more so in women, especially above the age of 45 y and among the population of a lower cultural level; 15 geographical distribution of obesity is unequal, with higher ratios of obese persons in the autonomous regions in the south-east and north of the country. 16 The present paper shows the distribution of BMI in a representative sample of the adult population of the Murcia Region. It also estimates the prevalence of obesity according to age and sex and studies the demographic and socio-economic characteristics and the cardiovascular risk factors related to a higher prevalence of obesity.
Methods
Murcia, a Mediterranean coastal region in south-east Spain, is one of the country's 17 autonomous regions. In 1992, Murcia had a population of 1 053 541. According to the census of 1991, 27% of the adult population had no school qualification.
Survey
This study is part of a more extensive population survey on cardiovascular risk factors, of which the methodological aspects and some results have been published in greater detail. 17 In short, a representative sample of the population aged between 18 and 65 y was selected and invited to participate. Contact was made first by letter, then by telephone and personal visit. The sample was selected by means of multi-stage random sampling with definition of the sample quotas based on geographical area, type of residence (urban, ! 10 000 inhabitants; periurban, < 10 000 inhabitants located < 5 km from the main urban nucleus; and rural, < 10 000 inhabitants located > 5 km from the main urban nucleus), age and sex. The sample included 3091 persons for a desired accuracy of AE 1.9% and a confidence level of 95%. The response rate was 61%. Sixteen percent of the non-response was due to a refusal to participate, and the rest due to inability to locate participants after several attempts (17%), or other reasons (6%). A telephone survey conducted on a representative sample of the non-responders (n ¼ 347) revealed a higher level of schooling, habitual tobacco smoking, and a lower frequency of hypertension. This was due, at least in part, to the younger age of the nonrespondents. The field work was done between November 1991 and March 1993.
Measurement of the cardiovascular risk factors
The participants in the study were measured and weighed by trained interviewers using standardised techniques for obtaining anthropometric indices. 18 Weight was determined in kilograms, rounded up to the nearest 500 g, using a sliding-weight scale (Seca 1 , Germany) with the subject having removed footwear and heavy clothing. Height was measured using a height gauge (Año-Sayol 1 , Barcelona), with the subject barefoot and standing feet together ensuring that nape, back, calves and ankles were pressed against the gauge. The reading was taken to the nearest centimetre. The weighting indicator was BMI, using the classification as proposed by Garrow, 19 which defines individuals with BMI < 25 kg=m 2 as normal weight, those presenting with BMI ¼ 25 -29.9 kg=m 2 as on the limit of obesity or overweight and those with BMI ! 30 kg=m 2 as obese. Blood pressure was measured with a calibrated mercury sphygmomanometer following the MONICA protocol 18 taking the mean of two consecutive readings of the first and fifth Korotkoff sounds for systolic and diastolic pressure (SBP and DBP), respectively. The measurements were taken after the interview on the right arm of the seated person, ensuring that the subject had eaten, and room temperature was recorded. The interviewers had been trained previously, and special emphasis was placed on supervising the protocol and controlling intra-observer variability. 20 Following recent guidelines 21 we regarded as hypertensive those with SBP ! 140 mmHg or DBP ! 90 mmHg or those being treated with antihypertensive drugs. We used a structured questionnaire administered by previously trained interviewers, which collected data on cardiovascular risk factors (family history of cardiovascular disease, treatment for hypertension, level of education, occupation, tobacco smoking -habitual smoker, person who smokes at least one cigarette per day; and previous habitual smoker, person who has given up for at least 6 months), and a questionnaire on validated physical activity, 22 which measured the duration and energy expenditure (kcal=day) of different occupational and leisure-time vigorous physical activities (OPAs and VPAs). VPA was regarded as at least 2 h=week of vigorous activities expending ! 6 kcal=kg=h (METs), as this has been seen to protect against heart attacks. 23, 24 The questionnaire also contained questions on whether a doctor had ever told respondents they had high blood sugar or were diabetic and whether they were under some kind of treatment for this. According to this information respondents were classed as diabetic if they had a previous medical diagnosis and were under some kind of treatment.
A blood sample was taken from 78.3% of the interviewees after they had fasted for at least 12 h, and the serum level of cholesterol, triglycerides and HDL cholesterol was determined. Hypercholesterolaemia was considered when serum cholesterol was ! 6.2 mmol=l, increased risk due to triglycerides when ! 2.29 mmol=l 25 and increased risk due to low HDL cholesterol when < 1.11 mmol=l in women and < 1.0 mmol=l in men. 26 
Statistical analysis
The prevalence of obesity was calculated by age groups and sex. To estimate prevalences we used sampling weights based on the sample design and response rate. 27 These weights correct according to the non-response rate as observed by Extremely high prevalence of overweight and obesity in Murcia MT Martínez-Ros et al sex, age group, geographical area and type of residence. Comparisons between categories were made using the w 2 test. The means of the different cardiovascular risk factors were estimated according to categories of obesity, with adjustment for age, using regression. Furthermore, with the regression coefficient we estimated the trend of each risk factor per unit of BMI.
Lastly, the logistic regression analysis was also used to assess how each of the socio-economic variables and cardiovascular risk factors was associated with the frequency of obesity. Initially, and by sex, we entered each of the socioeconomic variables or cardiovascular risk factors separately in the regression model and obtained the raw odds ratio (ORr) and a confidence interval of 95% (CI95%). This odds ratio is interpreted here as the prevalence ratio. Subsequently, all these factors or variables were entered simultaneously to obtain the adjusted odds ratio (ORa) for these factors. The linear trend was also estimated in the case of ordinal categories.
Results
Figures 1 and 2 show the evolution of BMI by age groups and sex. Although the values are discrete they have been combined here to make the graph display easier. The overall prevalence of obesity (BMI ! 30 kg=m (Table 1 ). An increase is observed in the percentage of obese persons with age. The 8% prevalence of obesity observed in the 18 -29 y age group rises to 38.1% in the 50 -65 y age group. On comparing the prevalence of obese persons by sex and age group we see a greater prevalence in men up to the age of 30 y, after which it becomes greater in women. Despite the greater prevalence of obesity among women, excess weight considered overall, ie overweight plus obesity (BMI ! 25 kg=m 2 ), is 67% in men and 48.8% in women. The multivariate analysis (Table 2) shows the trend of the means, adjusted for age, of the different risk factors per unit of BMI. SBP and DBP, total cholesterol and triglycerides are seen to increase with BMI in both sexes. Conversely, HDL cholesterol decreases as BMI increases in men and women. Energy expenditure in OPA increases with BMI, this increase being more marked in men. Mean energy expenditure in leisure-time VPA shows no trend in men and decreases in women.
The logistic regression analysis with the sociodemographic variables (Table 3) shows, in both sexes, that obesity is strongly associated with age. In men aged 40 -49 y the ORa of obesity is 2.34 (95%: CI 1.49 -3.67) as compared to younger men. The ORa increases in men aged 50 -65 y to 3.33 (95%: CI 2.04 -5.41). In women aged 30 -39 y the risk of obesity is doubled; in those aged 40 -49 y it is 6.33 (95%: CI 3.44 -11.61) and in those aged 50 -65 y 12.78 (95%: CI 6.78 -24.08). A linear association (P < 0.01) is observed between age and obesity in both men and women.
When level of education is considered, an inverse relationship is observed between level of education and obesity. Obesity is less frequent in those with a higher level of education, both men and women. In the adjusted analysis in men only secondary education is significant. In women, the ORa of obesity is 0.54 (95%: CI 0.29 -1.01) for those having completed secondary education and 0.29 (95%: CI 0.12 -0.71) for university students, showing an inverse linear association (P < 0.02).
As for occupation, no association with obesity is noted in men. In women, those with less-qualified occupations, such as agricultural and non-agricultural workers, show an ORr 3 -5 times higher than in the reference category, which is Extremely high prevalence of overweight and obesity in Murcia MT Martínez-Ros et al statistically significant. However, the association disappears when controlled by the effect of age, level of education, employment situation and area of residence. With regard to employment situation, retired men have a greater prevalence of obesity than working men, and students less. When the adjusted analysis is done these associations disappear. In women, being a student is associated with a lower prevalence of obesity, contrary to retired women and those engaged in domestic duties. When the adjusted analysis is done only the association between obesity and women engaged in domestic duties is significant ORa ¼ 1.75 (95%: CI 1.27 -2.41).
No association is noted in men between obesity and place of residence. In women, those living in rural and periurban areas present with obesity more often than those living in urban areas, in both the raw and adjusted analyses.
The multivariate analysis to determine the association of obesity with cardiovascular risk factors is shown in Table 4 first as raw data (ORr), then adjusted for socio-economic variables (ORa) and finally each adjusted for the rest of the cardiovascular risk factors (ORb).
In the raw analysis all the risk factors, except hypercholesterolaemia and diabetes in men, show a clear association with the presence of obesity. The association is direct in all the risk factors except smoking and VPA, where the frequency of obese persons is lower among smokers and active persons. In the analysis adjusted for socio-economic variables, the association is maintained between hypertension, hypertriglyceridaemia and physical activity in the same direction as before with regard to men. In women, moreover, the association is maintained with HDL cholesterol. In the more exhaustive analysis, adjusted for the other risk factors, only hypertension is maintained in both sexes. In women, however, the inverse association with frequent physical activity disappears, and instead a strong direct association is revealed between obesity and a physical activity of less than 2 h per week.
Discussion
The overall response rate to the questionnaire and anthropometric measurements was similar to that encountered in various populational studies, 28, 29 although it may pose problems, especially in the information relating to serum samples. The survey by telephone also gave self-reported weight and height, which resulted in a lower prevalence of obesity Extremely high prevalence of overweight and obesity in Murcia MT Martínez-Ros et al Extremely high prevalence of overweight and obesity in Murcia MT Martínez-Ros et al in this group. However, these data have a relative value, as there are numerous studies 30, 31 showing that people underdeclare their weight and overestimate their height.
The results of the study reveal the magnitude of the problem of obesity in the Murcia Region, in which a little more than 60% of the population aged 18 -65 y shows some form of excess weight. Studies to determine the prevalence of obesity in Spain 15, 16 have revealed a geographical distribution of obesity with a north -south tendency and a greater overload towards the south -southeast. This pattern coincides with the high prevalence found in the areas neighbouring the Murcia Region. The Nutrition Survey of the Valencia Community 32 estimated a prevalence of obesity of 16.4% (14.7% for men and 17.8% for women); and a prevalence of obesity of 20.2% was found in the neighbouring town of Orihuela (Alicante province; 33 14.8% in men and 25.6% in women), figures very similar to those observed in the Murcia Region. Furthermore, analysis of the recruitment data of the EPIC-Murcia cohort, 34 made up of more than 8000 healthy volunteers, mainly blood donors aged 35 -64 y, showed, in women, even higher prevalence rates (standardised rate 37.5%). However, in comparison with other geographical areas (Madrid, Catalonia and the Basque Country) 16 the obesity figures are noticeably lower. The prevalence of obesity was estimated at 11.1% in Catalonia (8.5% in men and 13.4% in women); 14% in the Basque Country (10 and 16% respectively); and 12.5% in the Madrid Community (9.8 and 15.2% respectively). These data reinforce the fact that the prevalence of obesity in the Murcia Region is one of the highest in Spain. Furthermore, in the international comparisons that are available, such as the MONICA study 35 in a population aged 35 -64 y, the standardised prevalence by age in the Murcia Region (36.5%) is only surpassed by that encountered in Malta (41%), which makes it one of the highest recorded worldwide.
Gutiérrez-Fisac et al 36 identify some factors that may explain the geographical variability in Spain with regard to BMI and prevalence of obesity. For example, illiteracy, a sedentary lifestyle and consumed energy would explain the 35% variation in BMI and 14% variation in obesity.
Up to the age of 30 y overweight and obesity are more prevalent in men in the Murcia Region than in women. After this age, women show a higher prevalence of obesity and men overweight. The WHO 1 recognises a distribution Extremely high prevalence of overweight and obesity in Murcia MT Martínez-Ros et al pattern of overweight and obesity by sexes which is very similar to that encountered in our study. The logistic regression analysis reveals a strong association between age and obesity. This association is observed in men after the age of 40 y, and in women it is more marked after the age of 30 y. This association between obesity and age could be explained, in part, by a decrease with age in the degree of physical activity, in both men and women. 37 Furthermore in women we would have to consider various pregnancy-related circumstances, as BMI has been shown to increase with number of pregnancies. 1, 38 Women are also prone to weight gain during the menopause. The loss of the menstrual cycle affects calorie intake and slightly lowers metabolic consumption, although most weight gain has been attributed to a reduction in physical activity. 1 Obesity has a strong inverse association with level of education, more so among women. These results are in line with studies conducted in Spain and Europe. 15, 16, 32, 33, 39 No association was observed between employment situation and obesity in men. Women engaged in domestic duties are more often obese than employed women, and this association persists after adjustment for age and other socio-economic variables. We have not found studies that analyse this association. Doing domestic duties without fixed hours or remuneration, including a constant access to food, may contribute to the appearance of obesity in these women. Women living in non-urban areas have a higher prevalence of obesity, similar to that found by Banegas et al With regard to the association between obesity and cardiovascular risk factors, the results of the study show, in both men and women, a higher frequency of arterial hypertension in obese persons. The association between obesity and hypertension is well documented. In our study the men with obesity show 2.5 times more hypertension than the non-obese men and the women 3 times more.
It is well known that weight increase is a determinant of high levels of triglycerides and total cholesterol and low levels of HDL cholesterol. 40, 41 The most prevalent lipid abnormalities in our study are hypertriglyceridaemia and a decrease in HDL cholesterol levels, which are maintained even after adjustment for age. However, the logistic regression analysis does not show this association, possibly because this kind of analysis is less powerful than that done with the variable taken as continuous. An inverse association between obesity and smoking has been found for the Spanish adult population by Gutiérrez-Fisac et al, 42 and this association remains statistically significant when adjusted for age and level of education. It has also been reported that smoking cessation is linked with weight gain. 43 In our study, male ex-smokers have a slightly higher frequency of obesity than non-smokers, but these differences are not statistically significant. On the other hand, the frequency of obesity is observed to be lower in female ex-smokers than in those who have never smoked, although after the adjustment for socio-economic variables the association disappears.
With regard to physical activity, men and women doing VPA have a significantly lower mean BMI than those who do no VPA. Furthermore, the relationship between obesity and leisure-time VPA is different in men and women. In men VPA shows an inverse association with obesity, such that men claiming to do some form of VPA are less often obese than those who claim to be inactive. Statistical significance is only attained in men who do more than 2 h VPA per week, and this significance is maintained after controlling the remaining variables. These results are in keeping with those published in other studies. 42 In the women in our study, this inverse association between obesity and VPA is not as clear as in other studies. 42 The women who do more than 2 h VPA per week show an inverse association with obesity, but it is not significant when adjusted for age, socio-economic variables and the other risk factors. It is also observed among women who do less than 2 h VPA per week that there is a significant positive association with obesity, such that women doing this amount of VPA are more often obese than those who do no VPA. This is similar to when interviewing obese persons on their calorie intake, as the more obese are those who report a lower calorie intake over the previous year; 44 there are two possible reasons, which can also be applied to our study. On the one hand, it may be an information bias from the women trying to adjust the pattern to something socially more desirable. On the other hand, it may be obese women trying to reduce their considerable weight through intense physical activities done less often than 2 h=week. Obesity for the women of the Murcia Region of all ages except the youngest represents a major health problem that would require specific treatment. 1, 45 If to all this we add the social consequences that obesity has for women, the problem goes beyond health and becomes a major social and economic problem. It has been seen that women who are obese in adolescence are less likely to marry, have lower incomes and complete fewer years of education than their non-obese counterparts; 46 they are more stigmatised by obesity than obese men and exposed to more difficulties in their place of work. 47 Obesity is currently considered a major risk factor by itself for cardiovascular disease, 45 although it is often accompanied by complications. A problem of the magnitude that this implies requires mass solutions, among which the most effective may be reduction of the mean population BMI. 48 
